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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a monomer, having an electron- 
attractive group and an electron-donating group, that can provide a 
proton-conductive film, capable of easily controlling to upper limit of 
amount of introduction of a sulfonic acid harmful in mechanical properties, 
keeping high proton conductivity of sulfonated polymer obtained in the 
wide range of temperature, excellent in mechanical strength, suppressed in 
swelling in warm water and aqueous metha nol, and excellent in durability, 
and to provide a copolymer obtained from this polymer. _T , 

SOLUTION: The monomer having the electron-attractive group and the f Q — x-*(-C))— b-Z U> 

electron-donating group, shown by general formula (1), is copolymerized to *>±^ \_L_/ 

provide the copolymer. This copolymer is sulfonated to give the proton- ' 

conductive film. In formula, Y denotes a iodine atom, a chlorine atom or a 

bromine atom, X denotes the electron-attractive group, B denotes the 

electron denoting group, Z denotes an aryl group having a specific 

structure, or a monovalent condensed-ring hydrocarbon group such as a 

naphthyl group and the like. 
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^-4-7n-iE7xx;K 4-7p ; &$1#S-3-7 
P^7xx;K 3-7n€gIft-3-7n--e7x- 
;K 3 -7u*mm- 4 -7*n*7x->WJ:i?tf* 

[0 0 4 5] ±E-«K (4) ' -CgSftSt/V- 
(A) ©HfMWfcLm ex (4-7PP7xx;W 
X;l/*^yh\ ex (3-XPP7xx;0 X;b**7 

f, ex (4-7p^7xx;w x;i/**7F\ ex 

(3-7P*7xx;V) X;l/**7F\ ex (4-3- 
F7xx;l/) X;1/**7F\ ex (3-3-F7xX 
;W x;k**7F\ ex (4-bU7;l/*n^^;l/^;l/ 
7txp^77xx;l/) X;l/#*7F\ ex (3-FU 
7;i/*p^f-;vx;!/7txp4 : -y7xx;i/) x;l/**y 
F*if*WBn5o 

[0 0 4 6] JJB-IK (4) ' t'S^tlSt/V- 
(A) OftfHHfcbm ex (4-7PP7xx;l/) 

x;i/*y, ex (3-^pp7xx;w x;i/*y, ex 
(4-7p*7xx;W x;l/*y, ex (3-7p^7 
x x;l/) X^^y, ex (4-3-F7xx;V) X)lt- 

y s ex (3-3-F7xx;W x;i/*y, ex (4- 
FU7;l/*p^^l/X;i/7*xp^-y7xx;i/) x;l/* 
y, ex (3-FU7;i/*p^^;Vx;V7*xp^y7 
x x;b) ^*yfti*«*fen«, 
[0047] $fe, ±e-irs (5) ' -easti**/ 
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v- (B) mmitLTlt, 2, 5-^nn-4' 
-7 x x/ X p n n^y-t? y s 

^VX^X^xn^y-^ytfy, 2, 5-7^apF 
;Vxy, 2, s-cT/atF^xy, 2, 5-^3-F 
b;HX 2, 5-i>^f-;!/7,;l/7^-a^i/^y-t? 
X 2, 2, 5-^7a 

t-p-^>l/X 2, 5-^3-F-p-^^bX 

2, 5-S^DD^y7PU7;l/*7'l'P\ 2, 5-7 
fu^y/hVy^ty^Ys 2, 5-7'3-F^y 
V*FU7;V*7'I'F\ 1, 4-7£na-2, 3, 5, 
6-fh77Wo^^X 1, 4-77'P ; e-2 > 

3, 5, 6— t Fv7;l/*P^>'HfX 1, 4-73- 
F-2, 3, 5, 6-ff77MP^ytViWf 

/]/x;V7*-D^s^;y-t:y, 2, 5-^oah;n 

y, 2, 5-7^nn^yy*F'J7;V:t^ FTftS. 

[0048] jub-ik (e) ' msnat/v- 

(B) Oj|ft(l|fcbTtt, 4, 4' -*J**frW7* 



$12 002-293 8 8 9 
14 



4^7-3, 3' -^7 1 0^-;Vli7x-;K 4, 4' - 
J^/Ptt^xxrt/, 4, 4' — 73-F£7xx;k 
4, 4' -7W;l/X;l>7*xa*7-3, 3' -S?* 
^;Hf7i-;K 4, 4' -$W;i/x;i/7*-n*$> 
-3. 3' --77;V*oe7x-;K 4, 4' -5>*f- 
;l/X;l/7*xn*$/--3, 3' , 5, 5' -TF77/I/ 
tne7xx;k 4, 4' -^7*ot*i'?7**De 
7i-;K 4, 4 — ;*?-;vx/l/7*xa^y:t7^7 
^*ne7x-;MJ:2*M|Bf5*U »SU<tt4. 4' 



nh;l/XX 3, 5-y^VX/l/7*xa-l^y F;Fx 
y, 2, 4-^UD'<y!/hU7/l/*9'f F"?**. 
[0 0 5 0] tt±<0-j»S (5) ' ~ (7) ' T«$tl 
5*7 V- (B) ?S»fe K^-TlftOS^ 

5 % 3?*Da$A«M!*fe 2, 5-7*n 

n-4' -7x7*y-^yy'7x/X 2, 4-7^n 
o-4' -7x/^7^VV f 7x/X 2, 5-S^n 
a-4' -7x/4 : ->7i-Myv*x-f, 2, 4- 

[0 0 5 1] ±ia-Kxt ( 1 ) -e^ns* 
(l) fc, ±EHBS (4) (7) 'i»««n«» 

V- (A) ~ (B) ) fc©8Sfcifctt> ±E 

ftOEUfiSHitit (3) fcfl6©**3)ib*Ji#fil[©ffl^ 

tiffin***. £ftv fl&otyv-T'Sst/v- 

(A) (B) <Dffl£fe, ±8ESH& (A) fc* 

fit (b) <Dm£tmm&%<, 
[0052] ^^o^fi^ft^ssBt-rsiRfcffiffl^n 



■b ?7l/7-fe F t - F ft Z<0- y *vWfcG*K itffc; ^ 5 5> 
7A> *fl7<72>7A, 39fc^73>9£ft2©/<75> 

ft, ttftaWK JHba/WK 37^3/^1/ Fftk 
-i/^^;VX;V7*xn^ye7xx;K 4, 4' -7 30 03/WMfcSttfc£*W5ft5. Cft5<D3 51* 

ft, EfiH^Lm FU7xx;l/*77^y, 2, 

2' -Key$>x 1, 5-^n*^«;ix 1, 

bft%t)\ F';7xx;l/tN77^X 2, 2' — tTtf U 

2aJX±^ffffl1"§<: k*«Tf*5. 

[0 0 5 3] £6>fc, ^&^UJ6IB{u7-AW$nft« 
. (Jg) tbXlt, Mfcti Mt-v>r>W7. (F 

;l/xx 3, 5-^3-FF;l/xy, 2, 40 'J7x-Wa7^y) , Ht-7r;l/e^ (HJ7x 

x;I/*X7^» s 37fbX7^ex (F'J7xx;l/ 
*X7^7) > «x-y^ex (FU7xx;b3jsX7 
^7) , igftx-y^v (2, 2' (£t*U7y) , Hffcx 
»)>T)\> (2, 2' k?t?U7y) , 37{h--y^r;V (2, 
2' eeUfy) » «-7^r* (2,2' t:t?yy 
y) „ t*X (l, 5-i/9u*9* a Jxy) -vtrfa 
rFy+X (HJ7x-/l/*X7Y>0 x-y-^k rF 
7*X (FU7xx;I/*X77-l'F) -y^;k tYv 
+X (FU7xx;l/^X7^y) /^7~77Aft^W 



7n : &lf7xx;k 4, 4' — 73-Fti'7xx;K 
4, 4' -v^f-^X/V7*xp+i/-3, 3' -V? 
D ^x;V M. 7 x x;l/T'S 5 . 
[0 0 4 9] ±E-lfeS (7) ' -C&SftSt/v- 
(B) ©^WJkLT^, ra-i/^DD^y€X m- 

i/7~a : e-^y-ify, m-^3— F^y-ify, m-^f- 
;Vx;l/7*xo4 i y"-<y-tfy, 2, 4-> ? ?anF;bx 
y, 2, 4-i>Va^ F;bxy, 2, 4—73-FF;!/ 
IX 3, 5-^PPt>;HX 3, 5-^a^F 



F/Vxy, 2, 6-^7D€F;l/xy, 2, 6-^3- 
FF;Vxy, 3, 5-^f-;i/X;l/7^xa^>F;i/x 
y, 2, 6-^f/W/V7*-n^>b/l/xx 2, 
4-y"^pp^y7F'J7;l't7-i'F\ 2, 4—770 
^yV>U7;t^7^F\ 2, 4-^3-F-^yVF 
U7/M-5-I' F\ 3, 5-7^Dn^yy>'J7;l/^"7 
•Y F\ 3, 5-^ntb«J7;l/*7'f P, 3, 5-y" 
3-F^y7FU7;l'*7'f F> 1, 3-77n^- 
5, 6-fb77MP^>'{?y§Wiff) 



n, ffSKttm-^nn^X 2, 4-^7^n 50 6ft*tf* ffiftx-y^ex (F'J7xx;l/*X7^ 
/5 
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y) , mt-vsrAs (2, 2' eeys?» tmtzb *t, o. i~i oo^k j?iL<si~i o*/h?& 

[oo5 4] *59Ho«ij(0Rfc*v'>T«ya , r*ci:*«T» i o Qvwmzt, 'mmm&mmwifmmz 

*%mMjmtLx\$, ma, s», ftsi^araBtffcs. set, r^j *«jb 

X 7;V5~7A, + HJ7A, *OflW«*tt» ±K*y^©Wt 1 ^ 

7AftH%^f&i:fcT*#5A\ v^*y7A, icftu It, o. ooi~i oo^/k m iXfi 

w3j>jB«»*bv\ cn5<wBM», WHKtHo o. oi~it>w?&5. o. ooi^i^itm a 

©Tt5 Tgj £bT«, 7>yftthU7A, iMffcth 10 F»^§ 0 

y7A, jkw-hj7a, 37fbtH;7A, K^th [005 6] mwr*{mtz>zt(D?*%m-&mt 

A'J7A, ft{bbU7A, 37fbdy7A, «#iJ7 X iW;PX/k1^> F, N, N-S>*f-/MvWx7 

A&H©#U7A{t:£il, 7 yfbrh 7X^1/7^- 5 F, N. N-is^^llT^hTS. F, 

7A, M;rF5x^;l/7y€x7A, Jtfcrh^x* -t°nUF>, y-7fD7^7, y-7?U7tZ 

;b7>^E-7A, 37{bTF?x?-;l/7>*~7A, BK A42flWB*U rhvtF077X N, N-^* 

ttf-^x^l^Vt^AfcH <7)7^-7Att£ti ^;l/*;VA7 = F\ N, N-iW;i/7-feF75 F, 1 

a if aw & ft § # , jut* f y 7 a, a 7 ft* b u 7 - * f-fr- 2 - en »; f yaws u\ c ft & 

A, JMbb'J7A, *{krb5xf-;i/7> ; &-7i,s 3 «ti* ^fcl^LTfr&«^*£fcjW*U\ 16 

7fbxh7Xf-;l/7>' ; Er-7i.aW*tV\ 20 flBlfffcWSllBty v-<D$£f|-C«&, 1 

[0055] mmtrnzmftommm, m» ~9 o«i%, ff$L<i45~4 ou«t«s. * 

Etyv-OWHt/UcSU Sit. 0. 000 1- Ms 0-2 00°C, 5ff£L<{±5 0~8 0TO53. S 

i o*;k ff*u<i*o" oi~o. 5*>i/T**. fes mmrm, it, o. 5—1 oob*m. mv< 

0 . 0 0 0 1 fi^StS*^fcaif& it 1 ~ 4 0 l^fflT?* S„ 

t\ -tj, i o^i/Wist, #?»fl&Tr5fc^ [0057] ca\ ±ga-ite£ (i) x-mtiz*; 

c(DEffi?(DffifflSij^tt, s^ati ffl^x, m-m o) fcitMsa (4) -r-s^ft 

lt/WcftU It, 0. 1-1 0 0*;k $?£L<«: SlMUWffi (fc£U *;l/*y|&8*ftb* 
1-1 0*7l/T?35§. 0. 1 ^;V*SST*tt, fi*!K}£1i^ 30 W ^5ft5ftfi^#*#5IS©SJSS©-0lJl±, T!2 

ffiTt*kV^IH«B<**. Sfe, ttJR&EfcltSSTG [0 0 5 8] 

m<om% ma, ±e=E/^-otttt i t/wcjtu a* [ft 1 5] 




[0 0 5 9] (fcifSU m, ntt, « 9 fi UffiSIMBS -CftJK* 1, 6 4 0-1, 6 6 0 cm" OC = OWR 
^Tf- 0 ) ft Hfc J: D »?f , S ft, ftHJJJWX* * WK 1 

*«WOfta^ft<0»3fiti, eS^LHfx m«ll5,X^7 H-NMR) tcfcO, 6. 8-8. 0ppm£D7?«7 

MHa^T, 1, 2 3 0-1, 2 50 cm"' OC-0 50 □ h y<D ^Ottfi^StBtSi: fctfTt 
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So 

[0 0 6 0] 3J«c, *5SWoS*IRKfflv^&n5» X;V 
^yHS^tl" S^S^fttts *;1/*>»S*W bfti> 

mmmic 7,my{tmm^\ nmM^ 
m^tuai^s^f*^ mm. 

E kS«T**« CPo 1 yme r Preprints, 10 
Japan, Vol. 4 2, No. 3, p. 730 (1 
9 9 3) iPolymer Preprints, Ja 
pan, Vo 1. 42, No. 3, p. 7 3 6 (1 9 9 
4) ;Polymer Preprints, Japa 
n. Vol. 42, No. 7, p. 2 4 9 0-2 4 9 2 
(1 993)). 

[006 D £0x;]/#yfc<D£JS&fl : fc L 

Tit, ±K^*>WM&#WtV"'ft*Afl*» i8S9J 

iSHktm W*tfn-^tfy4E0lWfc* 20 
Him ff7tKD77X ^**-9-V*H©x—f 
/WRflBHL S^W-fer-T^Fs ^^f-^l/ATS 
Fs F<0£ 5 7n F vSSttJS 

p ffifk^ ? uy& ^o/NnyyftiWk*** £ 

5o~2oo°c, »$L<tt-i o~i oo*c-eft«. 
grama, 1^ o. 5~i, ooobiMs » 

*U<t*l~200 H#^-^fe^ 0 
[0 0 6 2] coJ:dK:LTff6*i^ 
yiH^^S^***©, *;i/#ySS»k o. 5- 

35«J^9^ai/g» ffSKttO. 7-2. 85U 
yvASM/gT^o 0. 5 3y^9ASl/g*« 

Tt^o «±OX;l/^>mSia> (l) 

smmmtitz^/-?- (a) ©si^m «m) 

[0 0 6 3] Sfe, C<D«fc5fcbT»6tl5*«WOX 

^©7X?t«, # U X^ l^y^M«¥^7-lT\ 
17J-1 0 07J, #£L<ti2tf~8 07j-!?a&*. 17? 

-75, loom&^t, ®Mm*mt%<o. s 

[0 0 6 4] ftfc, *5BH©X/V*y3fiS*#ttl*ft:0 
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SWlX^nR^T, l, 0 3 0- 
1, 0 4 5 cm"' , 1, 1 6 0-1, 1 90cm"' OS 
= OW&, 1, 1 3 0-1, 2 5 0 cm" ©C-O-C 
RlR, 1, 6 4 0-1, 6 6 0 cm"' <DC = 0!RlRfci! 
KiDaBB-p*. iin&^Mttii, X;l/*yg?©*» 

fEftlJWr-^ (' H-NMR) 6. 8- 

8. 0ppmO««R^nhyOkr-^6. 

[0 0 6 5] *ssb©^p Fy©*!tk -tffiT, 
y »g£W&S£ftfr 5 ft S ^ ±Ex;l/* yHS 

[0066] sea, mtf* 

^xr-f yrmcmzmnt lt&, *j*+w7* 

y, WW*** Fft HO^^n h ySittffl 
^^y-M!:*(!)7*3-^S9ltt'iW5ti 

So 

[0 0 6 7] WJ3©<K«Ptt, P^-^WffifflttS 
S^-T, #S-fey9--s {§^©i!tft, Sftnyr'y 

[0068] 

ftfe, wij^©^a<oiJ£«gtis Tie©* 

[0069] tiffl^t 

Itfl»7tKo77y (THF) *fflV\ 
i-i/3^nvh^77-<- (GPC) t*-3T, * 

[0 0 7 0] x;i/^yi^l 

mu 7x;-)V7$u4y*mmtu n a oh 
[0071] h y^«^©ai^ 

S^fita^, 5mm>li©5§TOIM^©Sffifc, fi^S 
(0 = 0. 5mm) mi^Xs 'g&I181*fciS^ 

fe 0 T*t)^» 8 5U ffi*W8E9 0%O«8STT*» 
so i o k h z \cm%-< y\Z—?>7.%U%. bfc 0 IBSfffl 
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Hm.tLX, Oft) NFSHHfflH-'Tay^BO'JrSA 
;W y t£-^yx»yxr A*fflv\ 'fifi'lSgSt 
tis (SO M4^S© J W 2 4 l bfco b& 

ItffittR (Q • cm) =0. 5 (cm) XHJ? (cm) 
xBfflWBMJE (Q/cm) 10 
[0 0 7 2] ffiffififi 

ftftttsfi ; t g a c^stf, 2 o°c/^o#sa 

; D S C*ffl^ (f"7«Ts 2 CC/ft 

rn 0 7 31 aBBMHStt 

XU/*>fc#UV-*«ilfcU 3mmX6 5mu JPS 
5 0^ m©51«©7 ^ /Mjafcfrfcft* U ! ISKK 20 

mm^x, mm, mm&* #twtw£uft. 

JP£ 5 0 pm©7^;UA£tfcX;V*y{t#l)^-^ 

tf@ft*»lJ£U 5 0 0BJSU:©fc©*Ofcirabfc. 
CO 0 7 4] 

»u ja«ft©^se{W5o%*ss%Os 

tttfSgfctf 5 0 %«gx.f b < I0JFI Lfct©£x fcff 
{fbfc. 

[0 0 7 53 -frftffll (2, 5-^on-4x- (4 

(1) 2, 5-^ph-4 ' -7;l/^D-^yy - 7x/ 
y©&$ 

iStf, STifPk ISSlfAf «x.7cHon7vX3 
fc, 7MD^"y4Blg (4. 8 0mol) £tt 
{fc7;l/5-7A 1 3 9 g ( 1 . 04mol)£!t9t 

#bfttf&m 0lCfcgJ&*»MPl/fe. flV^Ts ST 
H4*fflV^Ts 2, 6 
8g (8 0 0mmo 1) %3fo 1 Bf fffrttT, $o<D?8 

«Tfr6 4 B#B8T?lfi{b!K*)tr^ei: A/^SSLft < a 
0, WWwYfnJ- (T L C) Itftfflli 

B&tfKTbfeC fc*»BLfe. EJSttfcfcHK : ?*= 
1 : 1 0S£bfczk}8*3 2 0 gtf>ftat\ fcfci* 1 



'#Pff1 2 0 0 2 - 2 9 3 8 8 9 
20 

$14T^»£»W U R^T 5 ««%^^7j<«t h 
U7A7}«, HSzk ftffl*©«Sfc*«lfcift#b 

J8»«*59mx mmzmu m&mmz. m 

m*. IHtxf-;!/ : n-^\*tfy= 1 : 7 («t) , 

4 8 0 gmwm£8,&fii<\ «jS«8 4-8 5 °C© 
BfeSSIIWca iRft 1 5 0 g, IR*I47 0%o X~hr> 
fe 0 I#6tifc2, 5-^dd-4 ' -7;l>:tn^y V 
7x7 y©#ft»KX^ h >1/*H 1 

[007 6] (2) 2, 5-^PD-4x- (4-7 
i/^>7i/+-» ^yV7x/y©£$ 
£©{t^©£$©^©E]Sit^ ±IB (ft 8) 
t. fftfc^ ±ie (l) x^lLtcZ, 
-4 '-7/M-a^yv*7x/y Ittm (l) ') 

1 0. 8 g (4 0. Ommo 1) , 4-7x/+y7x 
HfcG* CO "] 7. 45g (4 0. Ommo 
1) bfflLiJVVkS. 29g (6 Ommo 1) r 

^-yx*-*f, Mf, Si£tl-***fcHq75x 
nfcfc'k s^;V7-teh75F50. OgtWkry 

5 0. 0gOWMS«E*ft^ N&?-F*y*<»*ir7> 
*-5-*ffiVT«#bfc. <^T\ 

1 3 ox^x-m^mub, tumw&hrs.tf'^ 

fc 0 7k©»%<%-3fcpK h>l/xy£3fcfl.fc|$£b 
fttf&fagftfcl 5 0"C £?#SU ^4aW®KfS 

^-yrfco t l c xm^mr Lkz. tmm, 
xmrnmbko mm^m, i« 

4^K> $5t«x^;i/T?ftttib^ ftlill**, ft 
Hft. 84J«ft%Hf»x^;I/ : n-\*ty= 1 : 5 

«) om&m. 9 6. og^ffl^r, ms B B B % 

ff v\ Bb^ 9 8 ~ 9 9 ic©afe©g*»8!ft%iRl 1 
4. 8g (3 4. Ommol), W8 5*Tfft.* 
Wcit^ (1) ©s ^«ilXX^^h;l/^H2 
fc, ' H-NMR^ v-h%H3^t. 

[0077] ami 

d*«lTl»Btlfe2. 5-^DD-4 '- (4-7 

x/*y7x/^y) ^yy'7x7yi3i. 86 g 

(3 0 3mmol), 4, 4' -t!X (4-?DnO 
7V;l/75/) 5?7x-;Vx— f^9 0. 6 9 g (19 
Ommo I) s 37ftthU7A7. 4 g (4 9mm o 
1) s exh'J7xn;V^X7Yyx>y^r;l/i> > 7n7^ 
F7. 4g(llmmol)s h U 7xx;l/^X7-T y 
2 9. 8g (11 3mmo I) s ffiS)4 9. 4 g (7 6 
Ommo 1) *8S8lff. «r ^^DftW'fcHP7 
5XatX*U 7 0 o C©*-f;W<iXfoij- s l^Bl^ 
g»#ffl^TfcN-^g L ;i/-2-eny Kyi, o 

50 0 0ml%ftSL SfcB&fcfllttUfc. 2 0«KfS 
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& N ?-;!/- 2 - tf P y F V 5 0 0 m 1 TSHRU 

4. 4g, t&^9 3%X'h^fc a %tcs fflPF^^fl 
tt, 12 7, OOOf^^fe. »6hte*yv-*N- 

fcg*bft*WjSltt*i££ftftfroft. ±RffBtift# 

y 7 y - p y&m&w 1 5 0 g ie» u am 1 , 5 
oomi£/]n*.ji#u StBTf2 4«FB8» x;b*y{kK 10 

# y v~%«r ta«*ft. < fcft s * y v-o 

18 5. OgT35ofe. 
[0 0 7 8] $ttffl2 

*MM 1 ©flA**/"?-***, 2, 5 -7 up- 4 
'- (4-7x/^7i/^) ^/7i;>1 0 

5. 4 9g (2 4 2mraol), 4, 4' -ex (4- 

£pp^yyV;l/72/) ^7i-;l/x-f;H o 8. 20 
83g (228mmol) fcfU, H«fcK**fTo 
feo IR* 9 4 %T'JR» 17 0. 1 g ©#y V-^#5tl 
ft, Sft, 1 4 4, 0 0 0T?£o 

fe. nmm 1 fci^«t*yv- 1 5 0 gmwb*y 

fc*f?V\ XWJ'WJ V-l 7 8.4 g%f#ft 0 
[0 0 7 9] HSti$j3 

f»j21?ffl^ft4, 4' -HX (4-^Pn^yW 
^72/) J>7i^i-fJH 0 8. 8 3 g (2 2 8 
mmol) OftfeDfc, 3, 4' ~ex (4-^PP^ 
y^^TS/) ^7xr.;l/X-fiH 0 8. 8 3 g 30 
(2 2 8mmo 1) left*, PWfcBSfcff-afc. If & 
tlftxKU V-OlR*tt, iRWk 17 0. 1 g, lR*9 

4%T°&?tco ttc m^m^mtt, 123, 00 

X;l/*Mfc%fi^\ ^V*>fk#UV-l 6 4. 4g% 

lift, 

[0 0 8 0] gfilfflU 

HSS01J1O4, 4' -ex (4-*on'<y7^75 
/") ^7x-;bx— r;U9 0. 6 9 g (19 0mmo 

i) ©fit>9ts 4, 4' -ex u-^pp^yyv 40 

y7x-;VX- f;V8 4. 9 9 g (I9 0mmo 
l) fcfUfcfiWti, *»«lkB«KElS*tft>ft. 

tf 5 nft # y ©iri«, 1 6 9 . 1 g t\ ux^t* 9 

3%-e$.ofco Sft, S*¥»7-ltt> 119, 00 

o-esfeoft. SIM 1 fcPWte 1 5 0 go*y v-sh 
ir\ x;v*vft:*ffv\ x;i/*y{fc#yv-i 8 5. 2 

[0 0 8 1] HiJ5 
S!$jlTfflV\fc4, 4' -ex 

^7i-)Vx-f/l/9 0. 6 9 g(190m 50 



(12) !#M 2002-293889 

22 

mo 1) <Dfttot)fcs 4, 4' -ex 
yV/l>75/) ->*7xx;H-f/l'8 I. 1 4 g (17 
Ommol) 1:4, 4 '-^nn^^x/VS. 
02 g (2 Ommo 1) WU, nWcRSfcfrofc. 
aSftfttfU^-QlliUKk 17 0. 2gT\ m&Q 
3%T*$>oft„ £ft, Si¥$#F»i* 13 0, 0 0 
0T?&ofco ftKM 1 1 5 0 gO#U V-^ffl 

v\ x;i/*>ft*tfv\ x;i/*yfbKU v-i 8 8. 8 

[0 0 8 2] IM6 

Hl$j5T?fflW;:4, 4' -ex (4-*DD^/'f 
/t/757) 5?7x-;bx-T;l/8 1. 1 4 g (17 0m 
mo I) 4, 4 ' -y^PP^>77x/y5. 0 
2g (2 Ommo 1) ©ftfc>)fc4, 4' -IfX (4- 
^pp-^yyV;!/) i>~7x-;l/x-T;b4 2. 4 7 g 
(9 5mmol) fc4, 4 '-^nn^/7x/> 
23. 85g (95mmol) fcft** HfcfcRJ&fcfT 
ofco S6nfc#yv-©lR*l±s 1 5 3. 4gf, ft 
*tt9 4%T?fcofc. £ft, *i¥^ V; Pft»s 12 

o.oo o-e&ofc. iSii fcn«ic 1 5 o g o#y 
x;i/*yfb*ffv\ x^yfbtfyv-i 

7 3. 4g*ffft. 
[0 0 8 3] it$$$Jl 

2, 5-^PP-4 '- (4-7x/^7x/+ 
~>) ^y77x/y2 6 3. 7 2 g (6 0 6mmo I) 

(Dfrtmim i miicnsmzfi^s ws 3 %t-$ 

y 2 0 5 . 2 3 g £ff fto c ©# y ^ 
1 4 9, 0 0 Offeofc gffiffl 1 fcPWfc 

* y i 5 o g*fflv»xn/*yft*fTt>fe^ 
y v-ii7K»ttT**T«B®i^*fr o ft. 

[0 0 8 4] 112 

rji»(D^-7;l/*PX;V*y^0t°yv-Na f i o 

n 1 1 2 (Tat°yttS) m&m->m<offls%fto 

fto ^7X»iSItfl 0 0°C«TTft 

[0 0 8 5] £t«W3 

HSRWl"eJBV\fc2, 5-^an-4 '- (4-7x 
;^7x/^) ^>77x/y2 6 3. 7 2 g (6 
0 6mmo 1) OfStoyt^ 2, 5-^nn-4 '- 
7x/*>'^y77x/y2 0 8. OOg (6 0 6mm 
o l) *JBi\ BI*©1^ x;l/*Mt^Tofto m 

[0 0 8 6] 1 ~6T*#?>tlfe^y V-* 1 OS 

l%OWt?NMPKjS»PU ^7XBc*^ X F U 

7 bfto If 6 tift* y v-o^fMs l £ 

gtJ6ft„ 
[0 0 8 7] 
[*13 



/7 



12002-2938 



n m 
n 


CD 

*» 
<mol?6) 


m> 
mt 
& 

(IW 
jiS 
We) 


7n 

a 

Sfcm 






* 

CO 

# 


Td 

(C) 


(C) 


SMS 

m 

Gpa 


Mpa 


(JO 


©iff 


i 


3 9 : A 


2.3 


0.13 


>290 


>250 


2.76 


54 


25 


O 


O 


2 


4 9 : A 


2.0 


0.10 


>290 


>2B0 


2.98 


56 


35 


O 


O 


3 


49 : B 


2.0 


0.08 








48 


45 


o 


O 


4 


3 9 : C 


2.3 


0.15 


>290 


>250 


2.56 


49 


35 


0 


O 


5 


3 5 : A 
4 : D 


2.2 


0.14 


>290 


=•260 


2.54 


58 


65 


o 




6 


2 0 : C 
2 0 : D 


2.4 


0.16 


>290 


>250 


2.32 


59 


35 


o 


o 


2 




1.0 


0.15 


>290 


<100 


0.22 


30 


180 


o 


o 


3 




2.7 


0.34 


>290 


>250 


3.34 


46 









[0 0 8 8] A: 4, 4 ' — ^yvV/l/75/) 5?7x 

B : 3, 4' — ^yyV;i/7Sy^7x-;l/x-T;H 
II 

C : 4, 4' -^W/^^i-ZH-r^li 

d : 4, 4 ' -^.y/yx/ymm 

[00 8 9] 



[HI] &$#JlTi#<bftfc2, 5-5>*nn-4 '- 

[02] £j»Ti#Wc2, 5-^nn-4 '- 
(4-7x/^7x/*-» <yyyx/y (mm 

CH3] £$MlTi#&ti/c2, 5-^nn-4 '- 

(4-7x/^>7x/^) W7x/y (mm 



(15) 
[H3] 



#132 0 0 2-2 9 3 8 8 9 




(51)Int.Cl. T H9JE9 

H 0 1 M 8/02 

// C 0 7 C 45/64 

C0 8L 65:00 

cmmm m± m 

mmmm2Tmm4% e>xw 



HOIM 8/02 P 
C07C 45/64 
C0 8L 65:00 

F£-M##) 4F071 AA69 AA81 AH15 FA05 FB01 

FC01 FD02 
4H006 AA01 AB46 AC43 GN03 GP06 
4J032 CA04 CA14 CB01 CB04 CD02 

CF03 CG01 
5G301 CD01 CE01 
5H026 AA06 CX05 EE18 HHOO 



